INTRODUCTION
Initially coordination chemistry of lanthanides was limited to strongly chelating ligands with oxygen as donor atoms. [1] [2] [3] With the development of new complexing compounds, a significant number of lanthanide complexes with various types of ligands were synthesized and characterized. The chemistry of metal complexes with heterocyclic compounds containing nitrogen, sulfur and oxygen as complexing ligands has attracted increasing attention. It is well known that heterocyclic compounds are widely distributed in nature and essential to many biochemical processes. These compounds are of worth attention for many reasons due to their biological activities while many drugs involve heterocycles, sulfur, oxygen, nitrogen, amino-nitrogen, azomethine nitrogen and alcoholic or phenolic oxygen are some of the donor atoms of interest. Pyrazolone (N-heterocyclic compounds) is an active moiety as a pharmaceutical ingredient, especially in nonsteroidal anti-inflammatory agents used in the treatment of arthritis and other musculoskeletal and joint disorders. Earlier work reported that some drugs showed increased activity when administered as metal chelates rather than as organic compounds.
The coordinating behaviour of 4-aminoantipyrine has been modified into a flexible ligand system by condensation with a variety of reagents like aldehyde, ketone, semicarbazide 4 , thiosemicarbazide, etc. [5] [6] [7] Several biological effects of lanthanides have been developed and recognized for decades and used as tools in biomedical studies in the last century. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] In recent years, new experimental methods have been developed due to which new data on the role of lanthanides in the biochemical processes operating in cellular membranes, organelles and cytoplasm have been obtained. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] In pursuit of better understanding of the chelating behaviour of some N, N, O and N, N, S donor semicarbazones and the product of direct combustion in dil. HCl. The acid solution of the decomposed complexes was transferred into a flask. Its pH was adjusted to 5.8-6.4 using acetic acidsodium acetate buffer and was then titrated against 0.1 M EDTA using xylenol orange indicator. The results from both the methods were in excellent agreement within the experimental error. The nitrogen contents in the compounds were estimated by Kjeldahl method. The molecular weights of the complexes were determined cryoscopically in freezing nitrobenzene (PhNO 2 ) using a Beckmann thermometer of accuracy ± 0.01 ºC.
Physical measurements and antibacterial studies
The conductivity measurements were carried out at room temperature in PhNO 2 using a Toshniwal conductivity Bridge (type CL01/01) and a dip type cell operated at 220 
The thermogravimetric analysis of lanthanide(III) complexes was carried out in static air with open sample holder and a small platinum boat, the heating rate was 6 ºC/min. 
Infrared spectra
The main infrared bands of the free ligands (FFAAPS and picolines) and their lanthanide(III) nitrates complexes are given in Table 2 . As expected the (NH 2 ) of the hydrazinic nitrogen of semicarbazide (~1622 cm -1 ) is absent in the infrared spectra of FFAAPS. 37, 38 It has also been observed that the amide-II band is shifted towards the lower energy side compared to that of the semicarbazone. The effect is due to the electron density drift from the hydrazinic nitrogen. 37, 38 The characteristics absorption of the carbonyl group in FFAAPS is observed at ca. 1700 cm -1 39 . In the complexes, this band is shifted to lower energy region 1655-1645 cm -1 as shown in Table 2 . The amide-II band in FFAAPS has been observed at 1565 cm -1 , this band is also shifted towards lower wave numbers by ~35 cm -1 i.e. 1630 cm -1 . This observation suggests that the coordination is through the carbonyl oxygen atom. The strong band at ca. 1600 cm -1 in the present semicarbazone apparently has a large contribution from the (C=N) band in all the complexes as compared to the free ligand. Another strong band was observed at 1610 cm -1 due to azomethine (C=N) absorption. On complexation this band is shifted towards the lower frequency region, clearly indicating the coordination through the azomethine Natom. 37, 38 In far infrared region the bands due to (Ln-N)/(Ln-O) are also observed.
In the spectra of picolines, strong absorptions occur in range 1650-1435 cm -1 due to C=C, C=N stretching and ring vibrations. 42, 43 Out of these, the absorptions associated with the cyclic ring are apparently unaffected on complexation, while those arising from the heterocyclic rings are shifted to higher frequencies due to tightening of the ring on coordination. This is suggestive of the view that the picolines is bonded with Ln 3+ ion through the hetero-N atom. [42] [43] [44] In all the nitrato complexes, the occurrence of two strong absorptions at 1525-1500 cm -1 and 1300-1285 cm -1 region (Table 3 ) is attributed to  4 and  1 modes of vibration of the covalently bonded nitrate group, respectively suggesting that the nitrate groups lie inside the coordination sphere. 45 Other absorptions associated with the covalent nitrate groups are also observed in the spectra of the metal complexes. 46 The bidentate character of the nitrate groups has been established by X-ray 47 and neutron diffraction studies. 48 Hence the nitrate groups in the present complexes are of bidentate nature.
Electronic spectra studies
The electronic spectral data of typical complexes in acetonitrile were recorded and are shown in Table 4 . The electronic spectral data for an aqueous salt solution are also given in Pr(   11  6   º  840  3  3   º  340  280  3  3   º  165  125  3 
Antimicrobial studies
Several biological activities of lanthanide(III) complexes have been identified and used as tools in biomedical studies. Their potential pharmaceutical values has received attention as well. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] The antibacterial activities of the present lanthanide(III) complexes and tetracycline standard drug were also screened by agar-cup method in DMF solvent at a concentration of 50 µg mL -1 . 6, 28 The results were checked against gram positive bacteria B. subtilis and S. aureus and gram negative bacteria E. coli and S. typhi and reported in Table 6 . The diameters of zone of inhibition (in mm) of the standard drug tetracycline against gram positive bacteria B. subtilis and S. aureus and gram negative bacteria E. coli and S. typhi were found to be 18, 17, 21 and 22, respectively. Under identical conditions, Table 6 shows that the lanthanide(III) complexes of FFAAPS and -picoline have moderate antibacterial activities against these bacteria.
CONCLUSION
The isolated complexes have been characterized by elemental analyses, molar mass, molar conductance, magnetic susceptibility, infrared and electronic spectral studies. The Table 2 . Key infrared spectral bands (cm 1 ) of mixed lignad complexes of lanthanides(III) nitrate with FFAAPS and -, -and -picolines.
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